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ABSTRACT 

The PSL Model 24.006 quadraloop antenna was developed 
as a 1680 MHz telemetry antenna.  The antenna is mounted on 
an ejectable twenty-four Inch sphere, which is ejected from an 
Areas type rocket.  The antenna is designed to fit inside a nylon 
housing attached to the metal strut of the sphere.   Hie Model 
24.006 antenna was tested for radiation pattern, VSWR and 
mechanical integrity. 
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1.0    INTRODUCTION 

The Aerospace Instrumentation Laboratory of Air Force Cambr  ^e 
Research Laboratories requested the Physical Science Laboratory to devel- 
ope a 1680 MHz telemetry antenna for an ejectable twenty-four inch sphere. 
The sphere is ejected from an Areas type rocket.  The antenna is mounted 
within a nylon housing attached to one end of the metal supporting strut of 
the sphere.   The Model 24.006 quadraloop antenna was designed, fabricated 
and tested to fulfill this request. 

2.0    ANTENNA DESCRIPTION 

A Model 24.006 quadraloop antenna is Shown in Fig. 1.   The two 
radiating elements are fed 180 degrees out of phase with equal amplitude. 
The feed harness consisting of a phasing harness and feed cable is not 
shown in the figure.   Figure 2 shows an assembled view of the nylon hous- 
ing, antenna and metal strut.   The metal strut shown in the figure is a 
prorotype used to determine the antenna's electrical characteristics. 

The Model 24.006 antenna consists of two radiating elements fed 180 
degrees out of phase.  A flat metal plate between the two elements acts 
as an electrical ground plane and provides mechanical support for the ele- 
ments through nylon standoffs.   Support is provided for the radiating ele- 
ments, feed connectors and ground plane by a circular, metal base plate. 

The antenna is inserted into the housing so that the ground plane is 
butted against the extreme end (away from the strut) of the housing. Since 
the antenna is inserted against the extreme end of the housing, a space 
between the metal strut and base plate results and effectively introduces 
an unwanted, annular radiator.   This unwanted radiator couples with the 
antenna degrading the radiation pattern and VSWR. Coupling effects of the 
unwanted radiator are eliminated by grounding the antenna to the strut by 
means of a metal collar on the outside of the housing.   Butting against the 
strut, the metal collar extends over the edge of the base plate.   The collar 
and antenna are grounded to each other by four screws.   Both the collar and 
antenna are secured to the nylon housing by the four screws. 

3.0    ELECTRICAL TESTS CONDUCTED 

Electrical tests were conducted on the Model 24.006 antenna to de- 
termine its VSWR and radiation pattern characteristics.  Since the trans- 
mitted rf power is expected to be low, less than one-half watt, the antenna 
was not tested for rf breakdown. 
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3.1    Antenna VSWR 

A plot of VSWR versus frequency for the Model 24.006 antenna Is 
shown in Fig. 3.   The plot indicates a minimum VSWR of 1.25:1 at the tuned 
frequency of 1685 MHz.   Bandwidth is + 25 MHz from the tuned frequency 
tor VSWR limits of 1.5:1. 

The antenna was designed for a center frequency of 1680 MHz. 

3.2    Radiation Pattern Measurements 

Figure 4 depicts the affixed coordinate system used for the radia- 
tion pattern measurements of the Model 24.006 antenna.   The radiation pat- 
tern measurements were recorded for linear EQ and EA polarizations.   The 
recorded patterns show a gain of 0 db with respect to Isotropie.   Gain was 
determined from a Scientific-Atlantic standard gain horn (Model SGH-1.1) 
which has a gain of 17 db above Isotropie at 1680 MHz. 

The radiation pattern contours are suitably smooth.   As the 
patterns indicate, the coverage is good for any orientation of the strut 
mounted antenna. Figures 5 through 26 are the recorded radiation patterns 
of the Model 24.006 quadraloop antenna mounted within a nylon housing as 
indicated in Fig. 2.   Figures 27 and 28 are the power contour plots of Eg 
and E0, respectively. 

4.0 MECHANICAL TEST CONDUCTED 

The Model 24.006 quadraloop antenna was vibrated mechanically from 
20 to 2000 cps at a magnitude of 15 g's.   Three orthogonal planes of the 
antenna were tested with a sweep time of three (3) minutes for each plane. 
There were no electrical or mechanical failures. 

Total weight of the antennas including the phase harness and feed 
cable is 70.5 gms. 

5.0    CONCLUSIONS 

The PSL Model 24.006 quadraloop antenna met all electrical and 
mechanical requirements.  The antenna is mounted inside a nylon housing 
attached to the end of a metal strut of the ejectable sphere.   The radiation 
patterns are extremely satisfactory.   The VSWR and bandwidth are quite 
adequate and the mechanical structure of the antenna is sound.   The Model 
24.006 antenna should perform the desired data transmission most satis- 
factorily. 
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FIG, 2 - ASSEMBLE VIEW OF PSL MODEL 24.006 QUADRALOOP ANTENNA 
SHOWING HOUSING, COLLAR AND PROTOTYPE STRUT 
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FIG. 4 - MODEL 24.006 ANTENNA COORDINATE SYSTEM 
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